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PA C K QROUNP 

1- Field of the Invention 

The present invention relates to footwear. In particular, the present invention is 
5 related to strapping systems for securely affixing footwear to a user's foot, and to 
shanks for providing rigidity and support to shoe soles. 

2. Background of the Invention 

There is a wide variety of prior art showing strapping configurations for 
footwear. Generally, the purpose of such strapping may be summarized as securing 

10 the footwear to a user's foot and is often used in connection with sandals. 

Examples of prior art showing sandal or footwear strapping arrangements 
include U.S. Patents Nos. 4,200,997 and 4,446,633 to Scheinhaus, U.S. Pat. No. 
4,679334 to McBride, U.S. Pat. No. 3,327,410 to Park, U.S. Pat. No. 4,793,075 to 
Thatcher, U.S. Patent No. 4,817,302 to Saltsman, U.S. Patent No. 4,300,294 Riecken, 

15 U.S. Patent No. 2,788,591 to Gibson, U.S. Patent No. 2,126,094 to Daniels, and U.S. 
Patent No. 2,862,31 1 to Ellis. Each of these patents disclose strapping configurations 
which generally engage the ankle, heel, instep, toes, arch, or some combination 
thereof to secure the footwear to the user's foot. None of these prior art disclosures, 
however, nor any other existing strapping configurations have been entirely 

20 satisfactory in securing footwear to the foot while maintaining a comfortable, durable, 
and convenient configuration. This problem is particularly acute for sandals used in 
sports or other vigorous activities. As sandals have become more frequently worn in 
these active endeavors, demands on strapping configurations have grown. No known 
existing sandal strapping configuration allows for the natural adjustments of the foot 

25 and ankle during activity; such adjustments would enhance user comfort and ease of 
use. 

One particular problem relates to ankle or instep straps. As the angle between 
the foot and the ankle changes during normal walking or running, the foot's main 
tendon that travels down the front of the leg and across the instep of the foot is 
30 alternately tightened and loosened. This causes the overall circumference of the ankle 
and instep to increase and decrease. Any strapping that wraps the ankle must allow 
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torsional forces developed during wearing of footwear, especially those forces caused 
by straps that pass through the sole. 

Numerous unresolved needs therefore exist relating to footwear. A long felt 
need exists for a footwear strapping configuration that accommodates the foot's wide 
5 range of movement during sports or other vigorous activities. In addition, a need 
exists for strapping that is capable of dynamically adjusting itself as required during 
such use. Further, unresolved needs exist for an integral, stiff and rigid shank portion 
to provide torsional rigidity and stiffness to an otherwise relatively soft and cushioned 
footwear forefoot and heel portions. 



10 SUMMARY OF THE INVENTION 

A first embodiment of the present invention comprises a unique strapping 
configuration for footwear that provides for dynamic fit adjustment while securely 
and comfortably affixing a sole to a wearer's foot. The strapping generally includes 
an adjustable X configuration strap which is attached in some manner to a heel portion 
15 of the footwear, crosses over the wearer's instep, and passes through a transverse 

channel in the midsole of the footwear under the wearer's arch. The present invention 
further comprises footwear incorporating the unique strapping configuration that 
securely fastens the footwear to the user's foot, even during sports or other vigorous 
activities. 

20 The adjustable X configuration instep strap generally has a first end secured to a 

first side of a heel portion of the footwear, crosses forwardly and transversely over the 
wearer's instep, passes through a channel in the sole of the footwear at the midfoot, 
the longitudinal center of the sole, extends rearwardly and transversely back across the 
wearer's instep (thereby forming an X over the instep), and is adjustably and 

25 releasably secured to the second side of the heel portion of the footwear. The channel 
may be angled downwardly from rear to front in the longitudinal direction, parallel to 
the downward slope of the wearer's instep, so that the strap will lie flat on the 
wearer's instep and thereby more evenly carry forces that develop between the foot 
and the sole during sports or other vigorous activities. 

30 The X configuration instep strap acts to secure the wearer's foot to the footwear 

sole. The strap preferably passes under the wearer's arch through the midfoot 
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transverse channel described above for passing a strap. In addition, the sole of the 
invention may be particularly well suited for, but is not limited to, use in sandals. 

In accordance with various aspects of the present invention, the sole may 
comprise a molded unit of two or more different densities of thermoplastic or 
5 thermosetting polymer compounds. One compound may be of suitably low density 
and hardness to provide flexibility and cushion. Near the midfoot region of the sole, 
underlying the user's arch, is a shank portion comprising a denser, harder, stiffer 
compound. The presence of the higher density, stiffer shank tends to insure that the 
arch of the foot will have improved support. In addition, the relatively stiff shank is 
1 0 desirable to lend structure and support to the sole at the midfoot region where the 

outsole does not touch the ground, to provide a desirable overall stiffness to the sole 
during walking, and to provide torsional rigidity. The structural effect of the shank 
may be easily controlled by varying the hardness of the shank as desired. 

Before explaining the several embodiments of the disclosure in detail, it is to be 
15 understood that the disclosure is not limited in its application to the details of the 

construction and the arrangements set forth in the following description or illustrated 
in the drawings. The present invention is capable of other embodiments and of being 
practiced and carried out in various ways, as will be appreciated by those skilled in the 
art. Also, it is to be understood that the phraseology and terminology employed 
20 herein are for description and not limitation. 

The advantages of the present invention will become more fully apparent from 
the following detailed description when read in conjunction with the accompanying 
drawings. 



BRIEF DESCRIPTION OF THE DRAWING FIGURES 

25 FIG. 1 is a perspective view of one embodiment of a strapping system of the 

present invention; 

FIG. 2 is a detail of one embodiment of a fastener for use in connection with of 
the strapping system of the present invention; 

FIG. 3 is a detailed medial side view of the midfoot channel useful in 
30 connection with the strapping system of the present invention; 
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configurations ot heel portions may be used. For example, the heel strap system may 
comprise a unitary structure formed of webbing or other material, or may comprise a 
plurality of interconnected straps. These and other modifications are within the scope 
of the present invention. 
5 Moreover, it should be appreciated that ends 3 and 1 1 may be attached to heel 

portion 12 at any desirable location, for example at any point along the path traversed 
by strap 16. 

One attachment device useful for attaching at least a portion of strap 1 to heel 
portion 12 is illustrated in Fig. 2, comprising mating hook and loop fasteners. In 
10 accordance with this embodiment, strap 1 passes through a pivot loop 21 attached to 
the heel post 15 of the footwear. A section of mating hooks 23 are preferably located 
on the bottom of strap 1 near strap second end 1 1. A corresponding section of mating 
loops 25 are located on the top side of strap 1 . Strap 1 may thereby be adjustably and 
removably attached to itself by pulling it through pivot loop 2 1 to a desired tightness 

15 and releasably fixing section of hooks 23 onto section of loops 25. Other attaching 
devices may comprise mating female - male connectors, buckles, friction buckles, 
snaps, buttons, shoe laces, or other fasteners now known or hereafter devised in the 
art. Moreover, strap 1 may be adjustably attached at end 3 to heel portion 12, or 
alternatively not be adjustably attached to either end 1 1 or 3. 

20 Preferably, strap 1 , as previously noted, passes through channel 3 1 . In 

accordance with various alternative embodiments, however, strap 1 may be attached 
to or within the sole 8. 

With reference now to Fig. 4, channel 3 1 preferably extends across the width of 
the midfoot region of the sole and is substantially perpendicular to a longitudinal axis 

25 of the sole. Angular orientations, for example, from front to back or vice versa, may 
also be utilized. 

In accordance with various aspects of the present invention sole midfoot region 
7 may include a shank 7. Shank 7 may comprise any resilient, stiff material to help 
prevent channel 31 from collapsing and pinch strap 1 when force is applied downward 
30 on the shank 7 during use. The stiffiiess and resiliency of shank 7 also tends to impart 
advantageous strength and torsional rigidity to the sole. Shank 7 may be 
manufactured separate from the softer and more pliable sole and attached thereto with 
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weaves may optionally comprise reflective material, thereby providing 360° 
reflectivity for enhanced user safety. 

While the strap assembly set forth in Fig. 1 and variously referred to herein as a 
"strap assembly" may be used on a variety of footwear products, a preferred 
5 embodiment in accordance with the present invention comprises a sandal 40, such as 
is shown in Fig. 5. Sandal 40 preferably includes a sole 51 and a variety of straps 
including a version of the strap assembly hereof connected thereto. Preferably, a 
strap 41 has a first end 43 attached to a heel post 45. Strap 41 passes over a foot 
instep and into a channel 47. Channel 47 preferably extends transversely through sole 

10 51 . After exiting channel 47, strap 41 passes back over the foot instep, through a 
midfoot loop 53. A fastener 55 for adjustable fastening of strap 41 to heel post 57 
cooperates to secure strap 41 to loop 53. Strap 41 thereby forms an X-shape over the 
wearer's instep. Fastener 55 may comprise a buckle with lever as illustrated, or other 
means as are known in the art, including, for example, hook and loop fasteners, 

15 male- female connectors, buckles, buttons, snaps, shoe laces, and the like. 

Sole midfoot region 49 may be fabricated from a resilient and relatively stiff 
material to provide desirable torsional rigidity to the softer and more pliable sole 51 . 
In addition, the stiff and relatively rigid construction of midfoot region, or shank 49, 
provides support to the arch region of a wearer's foot. Advantages related to torsional 

20 rigidity and arch region support will be discussed in greater detail below in 
association with additional embodiments of the invention. 

Because preferred sole midfoot region 49 may be comprised of a resilient plastic 
material while sole 51 may be comprised of a softer, more pliable material, sole 
midfoot region 49 is preferably manufactured separate from sole 5 1 and then affixed 

25 thereto using adhesives or the like. Midfoot region 49 need not necessarily be 

prepared separately from sole 51 and attached thereto; it may also be integral with 
sole 51. Sole 51 is constructed as generally known in the art, and may, for example, 
be comprised of a relatively tough and wear resistant outsole, and a softer and more 
cushioned midsole. A soft insole or footbed for contact with the wearer's foot may be 

30 adhered to the upper surface of the sole. As used herein, the term "sole" refers to the 
structural sole of the footwear, and includes a unitary sole, an outsole and/or midsole, 
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of a foot and includes a forefoot portion 1 16, a heel portion 1 18, a medial side 120 
and a lateral side 121 . Sole piece 1 12 may be comprised of a wide variety of 
thermoplastic and thermosetting polymer compounds. Ethylene vinyl acetate 
("EVA") foam is preferred, but other compounds may be used. The density and 
5 hardness of sole piece 112 may be set as desired, with a relatively soft, cushioned 

consistency desirable for foot comfort. Hardness ranges for sole piece 1 12 will range 
between about 30 and about 60 Shore C hardness, with a preferred hardness of about 
55 +/- 2 Shore C. Shank 1 14 resides in the midfoot region of sole 110, underlying the 
user's arch and bridging the heel and forefoot region. 

10 Shank 1 14 preferably extends all the way through the sole 1 1 0 in a vertical 

direction, as best seen in Fig. 7. In addition, shank 1 14 is not located only in either 
the medial or lateral portion of sole 110, but preferably extends into both portions for 
optimum torsional rigidity. An embodiment of the shank of the invention may extend 
substantially across the transverse width of the footwear sole, as generally described 

15 hereinabove with reference to previous footwear embodiments of the invention. The 
specific configuration of the shank is not critical, but preferably Shank 1 14 is sized to 
bridge between the heel and forefoot regions of the sole. Shank 114 may also be 
comprised of a suitable thermoplastic or thermosetting polymer compound, with EVA 
foam preferred. Shank 1 14 may optionally comprise a channel (like channel 31 

20 shown in Fig. 1) for passing a strap as described above with reference to previously 
illustrated embodiments of the invention. The composition of shank 1 14 is denser, 
and hence stiffer and harder, than sole piece 112. In accordance with certain 
embodiments of the present invention, shank 1 14 preferably has a hardness in the 
range of between about 55 and about 85 Shore C hardness, with a preferred hardness 

25 of about 80 +/- 2 Shore C. Preferably a differential of about 20 to about 30 Shore C 
hardness exists between sole piece 1 12 and shank 1 14. 

A preferred method of making the integral sole piece 112 and shank 1 14 of the 
invention comprises the steps of cutting out a portion of sole piece 112 corresponding 
to the shape of shank 114, cutting out a shank piece 1 14 from suitable hardness 

30 material, and hot compression molding shank 1 14 into sole piece 112. Chemical 
cross-linking bonds are thereby formed between shank 1 14 and sole piece 1 12, 
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exemplary embodiment of top sole 172 has a shape and thickness that correspond to 
the recess 182 in the midsole 170, so that a substantially flush surface results upon 
attachment of the top sole to the midsole. Top sole 172 is preferably comprised of 
EVA foam with a hardness of about 20 to about 40 Shore C durometer. 
5 Top sole 172 may have an arcuate indentation 1 84 at the medial midfoot to 

match raised portion 178 of shank 152 thereby enabling exposure of portion 178 when 
top sole 172 is in place. Alternatively, top sole 172 may completely cover shank 152 
including raised portion 178. In either case, however, preferably a substantially flush 
outer surface is obtained. For example, outsole 174 may include a raised ridge 186 

1 0 about its outer perimeter that will wrap around outer, lower edges 1 87 of the midsole. 
A preferred outsole raised edge 186 has opposing front side portions 188, opposing 
rear side portions 1 90, front end 192, and back end 1 94 that are raised higher than the 
remainder of raised edge 186. These regions correspond to areas of increased wear, 
thereby making durable outsole 174 desirable. 

1 5 Outsole 1 74 preferably includes a bridge portion 1 96 which rests.in the shank 

groove 164 of the midsole. Placement of bridge portion 196 in groove 164 helps to 
stabilize outsole 1 74 from lateral movement relative to the midsole. Outsole 1 74 may 
be comprised of any resilient, rubber like material, or polyurethane, and is preferably 
attached to the bottom of integral sole 170. 

20 The advantages of the disclosed invention are thus attained in an economical, 

practical, and facile manner. While preferred embodiments and example 
configurations have been shown and described, it is to be understood that various 
further modifications and additional configurations will be apparent to those skilled in 
the art. It is intended that the specific embodiments and configurations herein 

25 disclosed are illustrative of the preferred and best modes for practicing the invention, 
and should not be interpreted as limitations on the scope of the invention as defined 
by the appended claims. 
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1 4. An article of footwear, as in claim 3, wherein said channel is angled 

2 downwardly from rear to front in a longitudinal direction; 



1 5. An article of footwear as in claim 4 further comprising a heel portion strap 

2 assembly, a forefoot strap assembly and a lateral strap extending therebetween. 

1 6. A footwear product to be worn by a user on the user's foot, comprising: 

2 a) a sole; 

3 b) a transverse passageway extending through said sole; and 

4 c) a strap system configured to secure the footwear product to the user's 

5 foot including: 

6 a heel portion, 

7 an X-strap assembly coupled to said heel portion, wherein said X-strap 

8 assembly includes a continuous strap having a first portion extending transversely^ 

9 across the user's instep from a first side of the footwear to a second side, a second 

10 portion extending through said transverse passageway, and a third portion extending 

1 1 transversely across the user's instep from said second side to said first side of said 

12 footwear, said first and said third portions of said X-strap assembly forming an 

1 3 X-configuration over the user 5 s instep, and 

14 an adjustable fastener for adjusting the length of said X-strap assembly. 

1 7. A sole having a forefoot, heel, and midfoot therebetween, comprising: 

2 a) a foot shaped sole piece of a polymer compound of selected hardness; 

3 and 

4 b) a shank within the midfoot of said sole piece and bridging between 

5 the forefoot and heel, said shank having a higher hardness than said sole piece, and 

6 said shank being integrally fused to said sole piece. 



8. A sole as in claim 7, wherein said sole is a sandal sole. 
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FOOTWEAR SOLE AND ARCH STRAPPING SYSTEM 



BACKGROUND 

1. Field of the Invention 

The present invention relates to footwear. In particular, the present invention is 
5 related to strapping systems for securely affixing footwear to a user's foot, and to 
shanks for providing rigidity and support to shoe soles. 

2. Background of the Invention 

There is a wide variety of prior art showing strapping configurations for 
footwear. Generally, the purpose of such strapping may be summarized as securing 

10 the footwear to a user's foot and is often used in connection with sandals. 

Examples of prior art showing sandal or footwear strapping arrangements 
include U.S. Patents Nos. 4,200,997 and 4,446,633 to Scheinhaus, U.S. Pat. No. 
4,679,334 to McBride, U.S. Pat. No. 3,327,410 to Park, U.S. Pat. No. 4,793,075 to 
Thatcher, U.S. Patent No. 4,817,302 to Saltsman, U.S. Patent No. 4,300,294 Riecken, 

15 U.S. Patent No. 2,788,591 to Gibson, U.S. Patent No. 2,126,094 to Daniels, and U.S. 
Patent No. 2,862,31 1 to Ellis. Each of these patents disclose strapping configurations 
which generally engage the ankle, heel, instep, toes, arch, or some combination 
thereof to secure the footwear to the user's foot. None of these prior art disclosures, 
however, nor any other existing strapping configurations have been entirely 

20 satisfactory in securing footwear to the foot while maintaining a comfortable, durable, 
and convenient configuration. This problem is particularly acute for sandals used in 
sports or other vigorous activities. As sandals have become more frequently worn in 
these active endeavors, demands on strapping configurations have grown. No known 
existing sandal strapping configuration allows for the natural adjustments of the foot 

25 and ankle during activity; such adjustments would enhance user comfort and ease of 
use. 

One particular problem relates to ankle or instep straps. As the angle between 
the foot and the ankle changes during normal walking or running, the foot's main 
tendon that travels down the front of the leg and across the instep of the foot is 
30 alternately tightened and loosened. This causes the overall circumference of the ankle 
and instep to increase and decrease. Any strapping that wraps the ankle must allow 
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torsional forces developed during wearing of footwear, especially those forces caused 
by straps that pass through the sole. 

Numerous unresolved needs therefore exist relating to footwear. A long felt 
need exists for a footwear strapping configuration that accommodates the foot's wide 
5 range of movement during sports or other vigorous activities. In addition, a need 
exists for strapping that is capable of dynamically adjusting itself as required during 
such use. Further, unresolved needs exist for an integral, stiff and rigid shank portion 
to provide torsional rigidity and stiffness to an otherwise relatively soft and cushioned 
footwear forefoot and heel portions. 



10 SUMMARY OF THE INVENTION 

A first embodiment of the present invention comprises a unique strapping 
configuration for footwear that provides for dynamic fit adjustment while securely 
and comfortably affixing a sole to a wearer's foot. The strapping generally includes 
an adjustable X configuration strap which is attached in some manner to a heel portion 
15 of the footwear, crosses over the wearer's instep, and passes through a transverse 

channel in the midsole of the footwear under the wearer's arch. The present invention 
further comprises footwear incorporating the unique strapping configuration that 
securely fastens the footwear to the user's foot, even during sports or other vigorous 
activities. 

20 The adjustable X configuration instep strap generally has a first end secured to a 

first side of a heel portion of the footwear, crosses forwardly and transversely over the 
wearer's instep, passes through a channel in the sole of the footwear at the midfoot, 
the longitudinal center of the sole, extends rearwardly and transversely back across the 
wearer's instep (thereby forming an X over the instep), and is adjustably and 

25 releasably secured to the second side of the heel portion of the footwear. The channel 
may be angled downwardly from rear to front in the longitudinal direction, parallel to 
the downward slope of the wearer's instep, so that the strap will lie flat on the 
wearer's instep and thereby more evenly cany forces that develop between the foot 
and the sole during sports or other vigorous activities. 

30 The X configuration instep strap acts to secure the wearer's foot to the footwear 

sole. The strap preferably passes under the wearer's arch through the midfoot 
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transverse channel described above for passing a strap. In addition, the sole of the 
invention may be particularly well suited for, but is not limited to, use in sandals. 

In accordance with various aspects of the present invention, the sole may 
comprise a molded unit of two or more different densities of thermoplastic or 
5 thermosetting polymer compounds. One compound may be of suitably low density 
and hardness to provide flexibility and cushion. Near the midfoot region of the sole, 
underlying the user's arch, is a shank portion comprising a denser, harder, stiffer 
compound. The presence of the higher density, stiffer shank tends to insure that the 
arch of the foot will have improved support. In addition, the relatively stiff shank is 
10 desirable to lend structure and support to the sole at the midfoot region where the 

outsole does not touch the ground, to provide a desirable overall stiffness to the sole 
during walking, and to provide torsional rigidity. The structural effect of the shank 
may be easily controlled by varying the hardness of the shank as desired. 

Before explaining the several embodiments of the disclosure in detail, it is to be 
1 5 understood that the disclosure is not limited in its application to the details of the 

construction and the arrangements set forth in the following description or illustrated 
in the drawings. The present invention is capable of other embodiments and of being 
practiced and carried out in various ways, as will be appreciated by those skilled in the 
art. Also, it is to be understood that the phraseology and terminology employed 
20 herein are for description and not limitation. 

The advantages of the present invention will become more fully apparent from 
the following detailed description when read in conjunction with the accompanying 
drawings. 



BRIEF DESCRIPTION OF THE DRAWING FIGURES 

25 FIG. 1 is a perspective view of one embodiment of a strapping system of the 

present invention; 

FIG. 2 is a detail of one embodiment of a fastener for use in connection with of 
the strapping system of the present invention; 

FIG. 3 is a detailed medial side view of the midfoot channel useful in 
30 connection with the strapping system of the present invention; 



WO 00/13537 PCT/US99/20297 
configurations or heel portions may be used. For example, the heel strap system may 
comprise a unitary structure formed of webbing or other material, or may comprise a 
plurality of interconnected straps. These and other modifications are within the scope 
of the present invention. 
5 Moreover, it should be appreciated that ends 3 and 1 1 may be attached to heel 

portion 12 at any desirable location, for example at any point along the path traversed 
by strap 16. 

One attachment device useful for attaching at least a portion of strap 1 to heel 
portion 12 is illustrated in Fig. 2, comprising mating hook and loop fasteners. In 

10 accordance with this embodiment, strap 1 passes through a pivot loop 21 attached to 
the heel post 15 of the footwear. A section of mating hooks 23 are preferably located 
on the bottom of strap 1 near strap second end 11. A corresponding section of mating 
loops 25 are located on the top side of strap 1 . Strap 1 may thereby be adjustably and 
removably attached to itself by pulling it through pivot loop 21 to a desired tightness 

15 and releasably fixing section of hooks 23 onto section of loops 25. Other attaching 
devices may comprise mating female - male connectors, buckles, friction buckles, 
snaps, buttons, shoe laces, or other fasteners now known or hereafter devised in the 
art. Moreover, strap 1 may be adjustably attached at end 3 to heel portion 12, or 
alternatively not be adjustably attached to either end 1 1 or 3. 

20 Preferably, strap 1 , as previously noted, passes through channel 3 1 . In 

accordance with various alternative embodiments, however, strap I may be attached 
to or within the sole 8. 

With reference now to Fig. 4, channel 3 1 preferably extends across the width of 
the midfoot region of the sole and is substantially perpendicular to a longitudinal axis 

25 of the sole. Angular orientations, for example, from front to back or vice versa, may 
also be utilized. 

In accordance with various aspects of the present invention sole midfoot region 
7 may include a shank 7. Shank 7 may comprise any resilient, stiff material to help 
prevent channel 31 from collapsing and pinch strap 1 when force is applied downward 
30 on the shank 7 during use. The stiffness and resiliency of shank 7 also tends to imparl 
advantageous strength and torsional rigidity to the sole. Shank 7 may be 
manufactured separate from the softer and more pliable sole and attached thereto with 
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weaves may optionally comprise reflective material, thereby providing 360° 
reflectivity for enhanced user safety. 

While the strap assembly set forth in Fig. 1 and variously referred to herein as a 
"strap assembly" may be used on a variety of footwear products, a preferred 
5 embodiment in accordance with the present invention comprises a sandal 40, such as 
is shown in Fig. 5. Sandal 40 preferably includes a sole 51 and a variety of straps 
including a version of the strap assembly hereof connected thereto. Preferably, a 
strap 41 has a first end 43 attached to a heel post 45. Strap 41 passes over a foot 
instep and into a channel 47. Channel 47 preferably extends transversely through sole 

10 51. After exiting channel 47, strap 41 passes back over the foot instep, through a 
midfoot loop 53. A fastener 55 for adjustable fastening of strap 41 to heel post 57 
cooperates to secure strap 41 to loop 53. Strap 41 thereby forms an X-shape over the 
wearer's instep. Fastener 55 may comprise a buckle with lever as illustrated, or other 
means as are known in the art, including, for example, hook and loop fasteners, 

1 5 male-female connectors, buckles, buttons, snaps, shoe laces, and the like. 

Sole midfoot region 49 may be fabricated from a resilient and relatively stiff 
material to provide desirable torsional rigidity to the softer and more pliable sole 51. 
In addition, the stiff and relatively rigid construction of midfoot region, or shank 49, 
provides support to the arch region of a wearer's foot. Advantages related to torsional 

20 rigidity and arch region support will be discussed in greater detail below in 
association with additional embodiments of the invention. 

Because preferred sole midfoot region 49 may be comprised of a resilient plastic 
material while sole 51 may be comprised of a softer, more pliable material, sole 
midfoot region 49 is preferably manufactured separate from sole 51 and then affixed 

25 thereto using adhesives or the like. Midfoot region 49 need not necessarily be 

prepared separately from sole 51 and attached thereto; it may also be integral with 
sole 51. Sole 51 is constructed as generally known in the art, and may, for example, 
be comprised of a relatively tough and wear resistant outsole, and a softer and more 
cushioned midsole. A soft insole or footbed for contact with the wearer's foot may be 

30 adhered to the upper surface of the sole. As used herein, the term "sole" refers to the 
structural sole of the footwear, and includes a unitary sole, an outsole and/or midsole, 
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of a foot and includes a forefoot portion 1 16, a heel portion 1 1 8, a medial side 120 
and a lateral side 121 . Sole piece 1 12 may be comprised of a wide variety of 
thermoplastic and thermosetting polymer compounds. Ethylene vinyl acetate 
("EVA") foam is preferred, but other compounds may be used. The density and 
5 hardness of sole piece 112 may be set as desired, with a relatively soft, cushioned 

consistency desirable for foot comfort. Hardness ranges for sole piece 1 12 will range 
between about 30 and about 60 Shore C hardness, with a preferred hardness of about 
55 +/- 2 Shore C. Shank 1 14 resides in the midfoot region of sole 1 10, underlying the 
user's arch and bridging the heel and forefoot region. 

1 0 Shank 114 preferably extends all the way through the sole 1 1 0 in a vertical 

direction, as best seen in Fig. 7. In addition, shank 1 14 is not located only in either 
the medial or lateral portion of sole 110, but preferably extends into both portions for 
optimum torsional rigidity. An embodiment of the shank of the invention may extend 
substantially across the transverse width of the footwear sole, as generally described 

1 5 hereinabove with reference to previous footwear embodiments of the invention. The 
specific configuration of the shank is not critical, but preferably Shank 1 14 is sized to 
bridge between the heel and forefoot regions of the sole. Shank 1 14 may also be 
comprised of a suitable thermoplastic or thermosetting polymer compound, with EVA 
foam preferred. Shank 114 may optionally comprise a channel (like channel 31 

20 shown in Fig. 1) for passing a strap as described above with reference to previously 
illustrated embodiments of the invention. The composition of shank 1 14 is denser, 
and hence stiffer and harder, than sole piece 1 12. In accordance with certain 
embodiments of the present invention, shank 1 14 preferably has a hardness in the 
range of between about 55 and about 85 Shore C hardness, with a preferred hardness 

25 of about 80 +/- 2 Shore C. Preferably a differential of about 20 to about 30 Shore C 
hardness exists between sole piece 1 12 and shank 1 14. 

A preferred method of making the integral sole piece 1 12 and shank 1 14 of the 
invention comprises the steps of cutting out a portion of sole piece 1 12 corresponding 
to the shape of shank 1 14, cutting out a shank piece 114 from suitable hardness 

30 material, and hot compression molding shank 114 into sole piece 1 12. Chemical 
cross-linking bonds are thereby formed between shank 114 and sole piece 1 12, 
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exemplary embodiment of top sole 172 has a shape and thickness that correspond to 
the recess 1 82 in the midsole 1 70, so that a substantially flush surface results upon 
attachment of the top sole to the midsole. Top sole 1 72 is preferably comprised of 
EVA foam with a hardness of about 20 to about 40 Shore C durometer. 
5 Top sole 172 may have an arcuate indentation 1 84 at the medial midfoot to 

match raised portion 178 of shank 152 thereby enabling exposure of portion 1 78 when 
top sole 172 is in place. Alternatively, top sole 172 may completely cover shank 152 
including raised portion 178. In either case, however, preferably a substantially flush 
outer surface is obtained. For example, outsole 174 may include a raised ridge 186 

1 0 about its outer perimeter that will wrap around outer, lower edges 1 87 of the midsole. 
A preferred outsole raised edge 1 86 has opposing front side portions 1 88, opposing 
rear side portions 190, front end 192, and back end 194 that are raised higher than the 
remainder of raised edge 186. These regions correspond to areas of increased wear, 
thereby making durable outsole 1 74 desirable. 

1 5 Outsole 1 74 preferably includes a bridge portion 1 96 which rests.in the shank 

groove 164 of the midsole. Placement of bridge portion 196 in groove 164 helps to 
stabilize outsole 174 from lateral movement relative to the midsole. Outsole 174 may 
be comprised of any resilient, rubber like material, or polyurethane, and is preferably 
attached to the bottom of integral sole 170. 

20 The advantages of the disclosed invention are thus attained in an economical, 

practical, and facile manner. While preferred embodiments and example 
configurations have been shown and described, it is to be understood that various 
further modifications and additional configurations will be apparent to those skilled in 
the art. It is intended that the specific embodiments and configurations herein 

25 disclosed are illustrative of the preferred and best modes for practicing the invention, 
and should not be interpreted as limitations on the scope of the invention as defined 
by the appended claims. 
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1 4. An article of footwear, as in claim 3, wherein said channel is angled 

2 downwardly from rear to front in a longitudinal direction; 

1 5. An article of footwear as in claim 4 further comprising a heel portion strap 

2 assembly, a forefoot strap assembly and a lateral strap extending therebetween. 

1 6. A footwear product to be worn by a user on the user's foot, comprising: 

2 a) a sole; 

3 b) a transverse passageway extending through said sole; and 

4 c) a strap system configured to secure the footwear product to the user's 

5 foot including: 

6 a heel portion, 

7 an X-strap assembly coupled to said heel portion, wherein said X-strap 
8' assembly includes a continuous strap having a first portion extending transversely 

9 across the user's instep from a first side of the footwear to a second side, a second 

1 0 portion extending through said transverse passageway, and a third portion extending 

1 1 transversely across the user's instep from said second side to said first side of said 

12 footwear, said first and said third portions of said X-strap assembly fonning an 

1 3 X-configuration over the user's instep, and 

14 an adjustable fastener for adjusting the length of said X-strap assembly. 

1 7. A sole having a forefoot, heel, and midfoot therebetween, comprising: 

2 a) a foot shaped sole piece of a polymer compound of selected hardness; 

3 and 

4 b) a shank within the midfoot of said sole piece and bridging between 

5 the forefoot and heel, said shank having a higher hardness than said sole piece, and 

6 said shank being integrally fused to said sole piece. 



8. A sole as in claim 7, wherein said sole is a sandal sole. 
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CHAUSSURE. NOTAMMENT DU TYPE SANDALE A LANIERE 
ARRfERE PIVOTANTE 

La presente invention conceme une chaussure comportant une semelle et un 
Element de recouvrement de 1'avant du pied et une lani&re arrifcre destinee a venir 
5 s'appliquer sur le talon. EUe concerne plus particulifcrement une chaussure de type 
sandale dans laquelle lament avant de recouvrement est constitu6 de lanifcres. 

La sandale fait partie des chaussures de tenue ddcpntractee, port6es 
notament sur les lieux de vacances, en particulier la plage et la montagne. Elle 
est constitute d'une semelle et d'un ensemble de laniferes qui assurent le maintien 

10 du pied sur la semelle. Parmi celles-ci une laniere est destinee a venir en appui 
sur le talon de Tutilisateur et assure ainsi le maintien de rarrfere du pied. Des 
systfcmes de rtglage permettent d'adapter la longueur des lani&res en fonction de 
la taiJle du pied de Tusager. 

On conn ait, comme autre type de chaussure, la mule qui est composee 

15 d'une semelle et d'un Element de recouvrement de la partie avant, qui laisse 
degag6 Farriere du pied. Dans ce type de chaussure, le talon n'est pas maintenu. 

Le but que s'est fix£ le demandeur est de proposer une chaussure qui 
puisse etre utiliste a la fois comme une sandale et comme une mule, au gre du 
souhait de I'utilisateur. 

20 Bien sur une solution pourrait etre de pr6voir que la lanifcre amfcre de la 

sandale soit amovible. L'utilisateur pourrait done retirer cette lanifcre lorsqu'il 
veut faire usage de sa chaussure comme d'une mule, sans maintien de rarrifere 
du pied. Cependant cette solution prdsente Kinconvtnient qu'il convient que 
Tutilisateur conserve sur lui la lanifcre qu'il a retire de manifcre a pouvoir la 

25 replacer sur ia chaussure lorsqu'il veut retrouver Tusage premier avec maintien 
de rarrtere du pied. 

La chaussure de Tinvention permet de r6aliser cette double forme 
d'utilisation sans presenter l'inconvenient pr&ite. Cette chaussure comporte de 
maniere connue une semelle, un 616ment avant de recouvrement laissant degag6 
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lanifere arrifcre dans la premiere position (figure 1) et dans la seconde position 
(figure 2), 

- et la figure 3 est une vue schSmatique en plan de dessus de la chaussure illustrfe 
& la figure 1. 

5 La presente invention concerne une chaussure qui, au gr6 de Futilisateur, 

peut etre utilisSe comme une sandale ou comme une mule. Pour cela elle presente 
une lanifcre arrifere qui est apte & assurer le maintien du talon dans la premi&re 
forme d'utilisation et qui est escamotable par pivotement dans la seconde forme 
d'utilisation. Dans Fexemple illustr6 qui va etre d&rit, la chaussure 1 est une 

10 sandale compos6e d'une semelle 2, d'un ensemble de laniferes avant 3, d'une 
Ianifcre arrifere 4 et de moyens de pivotement 5. 

L'ensemble 3 des lanifcres avant est fix6 & la semelle 2 par quatre lignes 
latdrales d'ancrage, respectivement 6a, 6k pour les deux lignes ant&ieures et 7a 
et 7|> pour les deux lignes post£rieures. Entre les deux lignes d'ancrage 

15 anterieures 6a, 6b s'etend une premifere lanifere transversale 8 destin^e & maintenir 
Favant du pied dans la zone anterieure la plus large. 

Entre les deux lignes posterieures d'ancrage 7a, 7£ s'6tend une seconde 
lanifere transversale 9 qui presente, de chaque cote, une portion 9a, partant de la 
ligne d'ancrage 7, qui est sensiblement perpendiculaire & la semelle 2 puis une 

20 portion inciinee vers Favant 9b, destinee & assurer le maintien du pied au niveau 
du cou-de-pied. 

Une troisifeme lanifcre longitudinaJe 10, relie vers Fexterieur de la 
chaussure, les deux lanteres transversales 8,9. 

Dans Fexemple iliustre i la figure 3, la premifere lanifere transversale 8 
25 est d&omposte en deux troncons distincts 11, 12, de manifcre k permettre le 
reglage de F application de cette premifcre laniere transversale 8 sur le pied en 
fonction de la taille de celui-ci. Le premier troncon 11, vers Finterieur de la 
chaussure est de petite dimension, etant muni k son extremity libre d'un anneau 
13 oblong. Le second troncon 12 est de grande dimension de mantere £ pouvoir 
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position, aprfes r6glage 6ventuel de la premiere lanfere transversale 8, Putilisateur 
assure le maintien du pied en r6glant la longueur de la lanifere arridre 4 et en 
bloquant celle-ci en position grace aux elements i crochets 15 et & boucles 16. 
Comme illustr£ & la figure 1 , dans ce cas, les extr6mit£s 4a et 4& de la lanifcre 
5 arrifcre 4 sont solidaires des anneaux lateraux 14 au niveau des cot6s 14b tournes 
vers Farrifere. 

Si au contraire Futilisateur veut porter la chaussure 1 sous la seconde 
forme d'utilisation, similaire & celle de la mule, sans maintien du pied £ Farrifere, 
il lui suffit d'effectuer le pivotement de la lani&re arrifere 4 de sa premiere 

10 position illustree a la figure 1 & la seconde position illustree 2t la figure 2. Ce 
pivotement se fait en coulissant les deux extremites 4a et 4b depuis les cot£s 14b 
tournds vers Farrifcre jusqu'aux cotfe 14c tournes vers Favant des anneaux 14. La 
lanifcre arrifere 4 vient alors se superposer a la seconde lanifere transversale 9 dans 
sa partie inclinde 9b. Si besoin est Futilisateur effectue le r£glage de la longueur 

15 de la lanifere arrfere 4 de maniere a ce qu'il y ait une superposition exacte entre 
ces deux lani&res 4, 9 et qu'ainsi la lanifcre arriere 4 dans la position de la figure 
2 reste constamment en prise sur la seconde laniere transversale 9 pendant Fusage 
de la chaussure. 

L'anneau 14 aurait bien sur pu avoir d'autre configuration, notamment 
20 circulaire ou ovale. Cependant la forme en triangle est pr£f6r£e puisqu'elle 
permet une separation precise entre les deux positions distinctes et puisque de plus 
elle permet une repartition homogfcne des forces de traction exerctes par la lantere 
arriere 4 sur toute la longueur 14b de Fanneau dans le cas ou ladite laniere arriere 
4 assure le maintien du talon. 
25 L'exemple de realisation qui vient d'etre d6crit n'est pas exhaustif de 

Tinvention. En particulier le meme effet de pivotement peut etre obtenu par 
d'autres moyens que celui d'un anneau en forme de triangle, par exemple & Faide 
de rivets. De plus les moyens de pivotement peuvent £galement etre fix£s sur la 
semelle de part et d'autre de celle-ci avec cependant dans ce cas Finconvgnient 
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REVENDICATIONS 
L Chaussure comportant une semelle (2), un figment avant de recouvrement 
laissant d6gag6 Farrifere du pied et une lanifere arrikre (4) destinee k venir en 
appui sur le talon, caract6ris6 en ce que la lanfere arrifcre (4) est solidaire de 
5 moyens (5) lat&aux de pivotement, agences en sorte de permettre le pivotement 
de ladite lanifcre (4) entre sa position d 'appui sur le talon et une seconde position 
ou elle s'applique sur une zone d'appui de Foment avant de recouvrement. 
2. Chaussure selon la revendication 1 caract£ris6e en ce que les moyens de 
pivotement sont fixes sur Pigment avant de recouvrement. 
10 3. Chaussure selon la revendication I caract£ris£e en ceque les moyens lateraux 
de pivotement sont fixes sur la semelle. 

4. Chaussure selon Tune des revendications 1 <fc 3 caract£risee en ce que chaque 
moyen lateral de pivotement constste en un anneau (14) ayant la forme d'un 
triangle isocfcle, qui est T\x€ par sa base horizontal (14a) dans la partie 

15 posterieure de l T 616ment avant de recouvrement, et en ce que les extr6mit£s (4a, 
4£) de la lantere arrifere (4) sont solidaires de Tanneau (14), pouvant coulisser 
librement par rapport & celui-ci en sorte que la lanifcre (4) est assujettie au cot6 
(14b) du triangle tourn6 vers Farri^re dans la premiere position et au cote (14c) 
du triangle tourng vers Pavant dans la seconde position. 

20 5. Chaussure selon Tune des revendications 1 & 3 caracterisee en ce que les 
moyens de pivotement sont constitues de rivets. 

6. Chaussure selon Tune des revendications 1 & 5 caract£ris£e en ce que, 
F£l£ment avant de recouvrement est compost d'un ensemble (3) de lanieres, 
parmi lesquelles une laniere transversale (9) posterieure s'&endant entre deux 
25 lignes d'ancrage (7a, 7b) avec, de chaque cdt£, une portion (9g) partant de la 
ligne d'ancrage et sensiblement perpend iculaire a la semelle (2), prolongee par 
une portion inclin6e vers Pavant (9b), destinee k assurer le maintien au niveau du 
cou-de-pied, et faisant office de zone d'appui de Fllftnent avant de recouvrement. 



2774562 
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The Commissioner of Patents 



23 February 2006 



Each of these web pages were published in 2002, before the earliest relevant 
priority date of the above application, ie 23 May 2003. Still further, each of 
these documents were published more than 12 months before the effective 
filing date in Australia of 14 May 2004. 

Each of the above documents illustrate a work shoe having all of the essential 
features of a shoe as described and claimed in the above patent application. 



Executed for and on behalf of Craig Taplin 
by Alison McMillan 
Registered Patent Attorney 

Email: amcmDten@ptzxeys.com.au 



Enc: Items 1 to 8 
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